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- FT' y i 'J^'f - K:^ y ^ t LThu 
5 If 1 

If 1 fEftw^^^^^k*^ 
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i U-:?' (M. Schroeder) HXl^T^/V 
(B. A t a 1) »CJ;5 "=>-K-^^lJ-'r7^K- y- 
T • :7'UX')' ^v-g V : • y T'-f • ^f— • 
T'fs.^y.n^^-fj/fs - U-Y y (Code — exc 
ited linear prediction:Hi 
gh quality speech at very 
low bit rates)". "^W. =^PiSXXJ^ 
^i^^&afcHi-5B^^»<0»*:® (P r o c. I CA 
SSP) . 1 9 8 9 3 7/£V>L9 4 0'<-v'(Dfi:S: 
CScmi) (K 1 e i j n) ^ICiS 

• ai;:^-^ — a:/Vt° — (Improvedspeech 
quality and efficient vec 
tor quantization in SEL 
P) " . =^m. ^^*Jj;Utffi^^!ia{c:Sii-5H^#^(0 
(P r o c. I CAS SP) , 1 9 8 8<^, 1 5 

5/£v^Li 5 8'<—:^ci|^S: (5:S^2) t;iE«$Jx-cv^ 

-SCELP (Code Excited LPC Co 
ding) *-^;45^?3tbTV>5, r<D:*^T-(±. Wm'S^ 
{cr7U-i^S (M;itf2 0ms) ro^^fa#Sr^J^^ 
an (LPC) ^i-;K^LT^^fi-i-(D^'<i> h/v^ttSr^-r 

^U-A (03Jxrf5ms) »C5^«i)LTf-^7U— AttJC 
ill*<0^2Sft#Sr t i: {cigjc£;=- (c^J^t5/^•7 

^-^ (aM^^°7P«-^fc<ttJ?-5rW/°77'-i?) ^tt 
mu, ®jE£;3- K^y^'tc J: 191^^7 u- AcD^^fSf- 

(-<^ h/Hi^-^k^- K^yi?) ;4^?5ftii^ai = 
[0 0 0 3] 

x^mm^x^^o h^^wsi ±aiLfc5:i^i*5j;i; 

K7'J/i?©■^^'1'X;i5^-5>;^:tV^ (^]^«1 0 t':y h) iJJ 

m:kXh<0 (^J;itfl Ot'y h4 0iife5nO*^('t±. 4 
0K!7- K^pf^y^ft) . /N-K!J'^T^3:/^^:i' h 
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j^a- KT'-y^'cDt'j/ h^Sr^SM-ttT (-ftSi:^*:*:^- 

[0 0 0 4] =-K:^-y^ro-t)--l'X?:<g;®i-5:^St b 
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• 7;t7 • 5^ • r'-f (Mu 1 t i p 1 e 

Stage vectorquantization 
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[0 0 0 5] ^wM<on^it. ±mi.rc^mM.^M^ 
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[0008] ^^ff-g-^yU'-A (fiSJxLff 4 0ms) iC 
^>«IU ({SJxtfSms) fC^^tJ-f- 

Knit>-r?>LPCy<7?^-^^m^it='-V-:/y 
i'^m^Xt^it-ti), ZZX\ =^-vy'yi' tLX 

[ 0 0 0 9 ] ?)<:(C, 7U-A©#^{t-§-;i^f5fc?j^^Cfc 
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t a 1) KX^ "f-y^ • T'l/T^^^-X- ^^X- 
• • i//y ^ — v^a (P i t c h p 

redictors with high tempo 
ral resolution) "^^ 

m^^mz.m^^m'^^m(Dm^m (p r o c. 
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D= 2; [xw(ii)-i9 V (n-T) *hw(n)- 
n=o 



••(4) 
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(L> 1) (D-fzfyU-M. mt\'£L=3tL. mi, 
3, Sih^yu-A) \znLXy^-<i^ h^i^y<v;<-^^ 

h/W'^y^-^^'t tXffiffli-^o :i^T^ 

(Burg) ^Vr^i:FS\^^^:Ltii)^x^^. 
*^ffi«T'(±. B u r gj^mir^^^^o Bu r gi&tFf(0 
m^|g^col^Tfi. m^ii^mi^i^ "fa-§-»Wi:v;^x 
irMbfcW;^ (^n-^a, 1 9 8 8#fiJ) (D 
8 2 7iV^L8 (5:»6) iCfS^^ixTl/^^o 

[0 0 3 8] ^^\c:^^^ h/i^^<y/-^nn\B\m2 0 

ox\t. Bur gm^x^nn^Mcmmi^m^Mai 
(i = i/^i^Lio) i:m^it'^mm\^mLtzm:^^^ 

h/^*f (LSP) y<y?^-^\z^^ir^o Z.-X\ urn 
"^7^-<^ h/v>Et (LSP) ^^:J>ff'a'^*^^lcJ:5^ 

4-A. 5 9 9/^l/^L6 0 6^— v^. 1 9 8 1 #) {X 
St7) S:^Jffli-5o o^9. mi. 3, 51^:/:7u-i. 
TBu r gS{Cj:(9*i^)fc^?F^^S!l«icS:. L S P^^y 
;^-^[C^mL. m2, 41^yyu-A(^LSP>J:iS;^ 
aFBltCi(9*S!?T. m2, 4f-7'7U-Ac7:»LSP^iSfr 

5 10 ^ 

D=2 2ciba[lspa"lsp' 
1=1 i=i 



U5) 5re^B^W-tt[El£S2 3 0(cm;^-t^, ^fc. % 
l?iV^Lm5f-y7!/-^(^LSP>S:>^^-<i^ h/w^ypi 
-^»T-ft0£S2 1 o--ai;^i-5o 
[0 0 3 9] h/w°^pi-^i:^{i:iEi£§2 i o-e 

V^^v^^-^^mi-Vct^o LS P/^7^->5^0-<^ h 

(0ii^fi#®¥2-2 9 7 6 OO:^ (S;gfc8) 
3-2 6 1 9 2 5-^ (^Cfifc9) . ^^¥3- 1 5 5 0 4 

9^ (5:K10) ^Sr#fiS) ^^{c, h/w>;y^ 
-^4T-^!::a5 2 1 0T*f±. m5f-y:7u-AT»^{t:L 
/cL s P/"^y^-^^t>i^;:. mi ?'ce'/^L.m4f-:/7u 
-i^(^LSP/-^7 7«-^5rtt7n-r^o *llffi«?iJT*ft. ^ 
7u-i>,<73m5i?-y7i/-ixcDiT->f(:L s P/^y^-^ 
i: loi§^07U-^com51^y>'U"A(Z)^:T-'^kLS 

^^%mmmLx. mi?iv>Lm4f-^7u-AcDLs 

P$r«7n1-So »^>ft:mi<^LSP^aT->ft:m<?5 
LSPt(Z?^^l;;^SrS/Htt5^-K-<^ h/i-trlS 
ambfc^lc. ti:^fflrfltcJ;(9mi^^v^Lm4f-:/7 

fzmz\'t. t5fsmil^;^SrS/Htt-5^-K-<^ b/i-^ 

(10) lcJ:§ma^^fF«L. ^asSrS/Nbi-^i^ 

[0 0 4 0] 

0]^ -(10) 



[0 04 1 ] r r -C% 1 s p ii. 1 s p ' 1 \'t^fl^ 

tv. mi1^7':7u-i^(7)i:T-{t:tii(^LS P, M'^imm 
7c:Lfcmli^:7'7U-A(?:>LSP-efe^o b 

bii= (1/ [1 spi^i ^1 spi- 

(1/ [1 

tfc. ci (tLsp(Oi!k»;^f^--(^a^«^T-fe^. m 

^f^TS (12) Srffl'/^T*»5Ct;d5'et2.o 

c . = 1. 0 ( i = 1 ?i(/^L8) . 0 
&.±\z X^myh Lfcm 1 ^ Lm 4 Ac^ L S 

Pim51^yy u-i^oi:^>ft;L S PSri^yy u-AS 
t;:^ff$^SWa^ ii (-i =i^ei/^Li 0, i=i;^ei^ 
U5) ic^mu. ^>'/-^/u;^JJ::^ffgEElsg3 1 o--a;^ 
-r-So ^^c. m51^yyl^-A^0»T■^kLSP^0^-K 
-^i^' h/U^St--f :/T^5^;^5^■r/l'^7'U^^i^4 0 oictb 

[0 0 4 4] ±m(omm:i:^^'x. W.mW^^<D:^^'t>^ 
-y<D^^\cMLxmi^£^'Lm4'^'fyi^-M.(DLS 



iitt. mi1^>^7u-Acol:^>ft:tuOLSPtc:^L-CT 
^(11) $:3gfflLT*^fca;^^^T-fe^o 
[0 0 4 2] 

1,1 ]) + 

s Pi+1,1 - Ispi, i]) (11) 
[0 0 4 3] 

8 ( i ^9?iV^Ll 0) (12) 

P5rm7CiLT^ (1 0) 5rW«L. S (1 0) SrS/Wk 

xhhf)^\:^^^^LXi^^LXh^^^L. hh^^c^^ 

[0 04 5]^- K5>g[H]£&2 4 5 Xi±. ^- V^mi 
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tiL. Ky<y/-^^c^^U (1 3) KX^d-V 



[0 0 4 7] fc/cL. 



1=1 
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Gi=Pi- (n[i-fci^]) 



i=l 



[0 0 4 9] T*fef9. Pi ^i:^li^:7^7U-A(DA;^{f 

^-V^m^mi-^yy"^:^ (4Sfflt^^-Kttao^ 
^fj:2t:':yh) u^f-4 0 0--t^;^$^^§o 

[0 0 5 0] S^{+(t[HlSS2 3 Oil. 7^-<i5^ h/WN^^ 

^.^aii ( i = i?^ei/^Li 0. I =l^ev^L5) ^JrA;^ 
^ (1) \zht^^. u-j:.<Di-PiS^^\zM 

10 

xa(n)==d(n)-2 ai • d(ii-i) 
i=i 

10 

+ X aiy ' ♦ y (n— i 
i=i 



[0 0 4 6] 

-•(13) 



[0 04 8] 
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[0 0 5 1 ] iC^ft^ffS[lI^2 4 OH. h/W-^ 

K2 1 mi^it. mmLxmy^Lfcmm^wmM 

a' ii5:f-7'yu-A&(CA;^U ft#$tlTl^5 7>f 
/i-^^^ycDffiSrffll/^T. A;^fS^d (n) =O^L/c 
^«fff-^&11f:/7U-i.5^ff^L. i^SS2 5 0-^ta 
;tfi-^o rrr% JJi^S^ff-^xz (n) liT^ (15) 

[0 0 5 2] 



10 

) + 2 a'iy*-xz(n-i) 
i=i 



(15) 



lO 0 5 3] Z:iX\ y\t^ (1) (Dm^tW\-(Omx Xw ' (rL)=Xv (n)-X2 (n) (16) 

[0 0 5 4] mnm25o\t. t^ich^^ ^mm^h ti^m^Hny ^ /i^^(d>< y^<;u:^it^^h^ (n) 

(n) ^m^- KT'r/^lHl^s 0 o^mtii-^o ^^^3 0 0. ^2g»T->fl:[H]^3 5 o^mtiir^, 

[0055] [0056] 

Hw(z) = [l-2 crizVl-2 aiy^z-G • [1/1" 2 a '2"'] -(17) 
1=1 1=1 1=1 



[0 0 5 7] = - Kyi/i!'|HlK3 0 0(±. ^- 
||[5]Ky!i^t>®^- Klt«§rA;tiU feP>/!)^i:*S*e>tb 

1/ K 0 t K 3 5 (coHT;^# < ^.C o 
Ti/^5i-f5t, ^-K-0(±Tf^lS. ^-Kl^iV^L-a 

HSS 3 0 0 (i, ^-Kl^'iV^USiCj^U-CW^z^f 5/^ 

gg^|cib'l/^■C> MS^WltEK2 3 0 cDtH;^ff 

LT. (2) ^M±it-r^mmsm 



i^6<)(cifriES: (2) ^mMt-r^'mmmmmi:^-^^ 
m^^ii±mm^di (i = i?iv>L5) t-rs, 

!^»^Mfi^v (n) $rt>t{^. d 
1 (Dhi:3ii'\:.ib^^btitc^^(D^.^t\cMLXT^ 
(18) SrW«t, ^:<^ttSrft:^^t:-f 5aj6*1)-7'7 u 
-ASIC**. ajfi^^-ri'V'x^';^ Id Sr-^/i/^T'u 

#RST-t:?>, (2 1) lcJ;?)iiJC3-K'<^' 

[0 0 5 8] 
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D' (di+£)=P'2 (di +£) /Q (di +£) 
fcfc'L [0 0 5 9] 

P' (di+e)=^W (n) [v(a-(di+€))*hw(n)] 

11=0 



(18) 



(19) 



Q (di+ e ) = t\y (a- (di+ e )) *hff(n)]* 
n=o 

[0 0 6 0] rrT\ hw (n) f±-f V^-^/W^^/S^th^ [0 0 6 1] 

q (n) =3 ■ V (n- (di +£) ) *hw (n) 
fcfc'L. e = P' (di +£) /Q (di +£) 

Mxf4*7U-A©mif-:7'7U— i^T*f±, /hicil 
M-CS t'j/ h€ij|L, ||2~5f-7'7U-A-Ct±Huc6f- 

5o ^' D-XK/w— 7°gg^-ei±. fiof-yy u-AT'^ 
D=Vk'w(n)-iff -aCn) 

-y iCa(n)*hw(n)-7 2Ca(n) *hw(n)? 



(20) 



(2 1) 
(2 2) 

4 0 0 f::tii;^i-5o 

[0 0 6 2] ^2ll:^{t:lH!!S3 5 Of±> i^iL§|2 5 Oco 

^Sr^M='-K7'-7^3 5 li ~3 5 In t LT*L.T 
h/v-rojg^fi, S (5) SritiEUfcT^ (2 

3) Jc:?e5c 
[0 0 6 3] 



[0 0 6 5] 



[0 0 6 4] fcfc'L. x' w (n) fiMSL|§2 5 OOm 

ftfflL/,ei/^fc*, ^ (2 3) (DfttPt)}-, TS: (2 4) 
N-1 

D= 2 [x*w(n) - 7 iCii(n) *hw(n) - y 2Ca(n) *hw(n)]* 
n=o 



(23) 



(24) 



[0 0 6 6] S (2 3) Srft/HC-rSfcfeWl^g, 2 

igg, 2g:a?i^t>«icafflo^MSrjl^U. -e©^ 

il«1t©a^-g■i5■fr8g«l:^TV^. ^ (2 3) (DllSr 
ft/Mt:-t-5«ffi©li^-&'t3-tt^^^-r5„ Sfc, IS 

2ggco'<^ h/i'Ji^-flia- Ky-7^'(±. miK&ogl 

ffll/^T^fhLTio<o J£A±(Cj;i?St;t$tvfclgg, 2 

ggroa-K^^:' h/i'O't' v-r^x ici, I c25rill:t>1- 
a= 2 [x'w(n) - 'k ■ q (n) 

- 7 Vydl) *hw(n) - y 2Ca(n) *hw(ll)]* 



[0 0 6 7] ^Jli^fclelKS 5 Oil. -{rW^ 

(±3 5 5 t LT*$i^TV^5. y-T K:/:7^'(±. 

(25) i^ft/Wk-rs J; 5 {cgg^1-5o 

[0 0 6 8] 
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[0 0 6 9] mJZ^^—h'^^V/i-<D^^y, 

K-<^ h;i^T'fe^o S (2 5) S:ft/Wki-5{cfi, ^ilx. 
1) IC^LTst (2 5) S:ft/Ht:t-^^VV3-K-<i^ 



5C (2 5) ^ft/Mti-^tcOSr^^LTt^l/^ > 
:/:y^S:ffl(/^^ei/^^-KTii. (2 6) ^rft/Hbi" 
[0 0 7 0] 



Dk- 2 [x V(n) " y Vi](n) *hw(ii) - 7 ^Cadi) *hw(n)]^ -(26) 



[0 0 7 1 ] S^Mttffi^tf»[H]gS3 6 OH. h 
V (n) =3' V (n — d) +7' 

=oi-r6o e^i-. ^^^^^ h/w-^7^-^tfS[Hisg 

2 0 oom;^/'^^^— 7.^^ h/^y^yy^—^M^it 

0^2 1 0<^ffi^/^7^-^^ffiVN-CT^ (2 8) tcj: 

10 

Swdi ) = Y (n ) — 2 av (n-i ) 

ID 



aSff-g-v (n) 
[0 0 7 2] 

ci (n) +y ' 2 C2 (n) (2 7) 

fi^f^(tfi§-s„ (n) ^1^:/7U-AS^^f^g 

/^;«^ff-g-tf^[Hl^2 4 o-^m;^1-^o 

[0 0 73] 



10 



+ 2aiy*p(n-i) + 2a'i7^(n-i) 



'(28) 



1=0 



1=0 



[0 0 7 4] j^±tc J: 9 . 1 <DmMm(^mm 

[0 0 7 5] [lI2fi*:^P.g(D||2cD^MM^^-tyn\y 

iS^Eix^fe^o ^mm&ut. ^-K5>«iH]K4 1 o{cH-t- 



[0 0 7 6] ^Jt^=^-Vy'^y^\B\^A 2 O^C^ott^^d"- 
ywi— yf{-g[H1^4 2 Ifl. ttr^(D^ (2) ^oJ;t/ 

(3) tct^-:5t. f-yyu-ASIc. a®co«ffl&/> 
^^<i:t)ia«*ii:). ^p-XK/w::/ff^lpl^4 2 2 
t^m;^-t^o' ^btc. ^ (2 9) otv^^aiJPUm;^ 

[0 0 7 7] 



PGi-\x^wi(n)-Pi(T)XQi(T) -(29) 
n==o 



[0 0 7 8] ^LT. Pgi5:^-K5>^[eISS4 1 Ot^ffi 

[0 0 7 9] ^p-XK>'l^-yff^[H]^4 2 2H, 
Kt*^. ;^-7^V/u-yfJ-^[HlK4 2 l^-^jifyyu- 
^AtiL. micD*5SMofijcS3-K:/:y^li]K3 0 0 

Eg=-1/52Pgi 
1=1 

[0 0 8 2] u±x\ ^ 2 (Dmrnmomm tmTi-?)o 

[0 0 8 3] m3^t:^m^M<omS(DmMM^^'ty'^ y 



[0 0 8 0] -e-v^m\Bim4 1 OfiTiC (3 0) \z.% 
[0 0 8 1] 

-(30) 

m<Dtl^it=^-h'y'yi^ 4 5 lo -4 5 iM-i Sr^tT 



(10) 



^51^06-222797 



[0 0 8 4] t^it^-h^y^y^ 4 5 li ~4 5 1 

[0 0 8 5] j^_hicj:t9. %?><D%m^\<Dmm%:m-j'f 

So 

[0 0 8 6] ig4(±;z^%P^C0^4<0|liSM&^-f-^n-/ 

(i€3&-rSo ia4(ciot/>T. ^asa^jt:iH]^4 7 ofi. 

(N> 1) (^-<^ h/^l:^^>ft:^"Kyy^4 7 iio 

-4 7 liN^M-t^/ h (M) 1) . &t/^^-<>3-Ky 
A^\^AZ lo -^4 8 1m-i ^T^Miry h^LT 
4 7 lio~4 7 iNM-i (-g^fhNXMSS) (0-<>!^ 

2 5 0;6^e><7)^-K1tS4rffii^-C. ^jti 
[0 0 8 7] '^M=^-Vfy^. ^^y^-Y-fy^^ 

X;i5M{${;: ;i o fc r ^ ^ m^mm tfj:^<DX\ ^anT- 

[0 0 8 8] ia4C0^M*T-^h[ElS§3 5 0^r^^V^T. N 
g(0 3-K>^i/^ 3 5 li -3 5 In ^^L. ^(D^-^ 

S!) bn/crsl^l ^ ^ y -/N/i^T^ffi^ t o T I ^ 

y<^i^y^m^\:iir^t. m^tW(DitW:XimW^^mr>^ 
Wti:<DX=i-V'fy^mmK'&m^mnMi:l^^l/m\z 



/i-y^mj&<ommz^\^^x\t. v'/l^yj h (M. D e l p 

rat) "T • 6 k b p s . l^^=Ly— - >^</i^y^ - 

— r-^;lxt'— • ^-^ • y^tT • ^tVu - y v>;^- • 
^ ^ v'a ^^X (A 6kbps regula 

r pulse CELP coder for mo 
bile radio co mm u n i c a t i o n 
s) " (r^/l- (A t a 1 ) K 1 uwe r Ac a 
demic Publishers, 199 O^F. 1 7 

9/£v^ui 8 8-<-i;) tMLfct^x (xmii)m^ 

y</i^:^m^(D=i-Y:fy^mm<D:^m\zX^. hh^^ 
C^^^LXio<, 

[0 0 8 9] mti:^itm<^mM^<^-y^^m 

<Dy<^->^tLXm^LX=^-Yy'yi^^^^l.. 

mt. ^wc\mmcr^Lx^mi-^z.t\zx 

[0 0 9 0] ^^c. :^^-]}m^^m^-^^fcmzi±. U 

[0 0 9 1 ] u±\cj:D:^mM(Dm4(omMm(Dmm^ 

[0 0 9 2] *^PJcoSf^$:a7i5r^ft<. 

[0 0 9 3] h/W-^yp^-^ttLSPJI^^ 

t.fficoi^^^t/'^ y y Srffl 1/ ^ S r t t So 
[0 0 9 4] ^-<^ ^/W^^;^-^tf-^Ii]^2 0 0 

i ^7 l^--^ i: <0 RM S (^^>fl:$) S V !7 CD 

yyu-j^m^i&mLxh\im(D^^itm<^t^^x% 

So 

[0 0 9 5] h/Uz-^^^-^J^CDg^^fblrfi, 

i'ii^ ^ffl 1/ ^ s r 1 7)\-c t s o 

[0 0 9 6] y^^i^ h/WN7^-^l:TftIllKlC:}QttS 

MrsV-^^s^-vc^^j^t^ifi. (10) &.^\chi&<Dm^ 

1) 4rffli^S::^tT^tSo 
[0 0 9 7] 



(11) #M¥06-222797 



5 10 

D=2Ri2;Cil),i[lspii-lsp'i)? -(31) 
1=1 i-o 



Ri=rmSi/[I:rmsj 

1=1 



[0 0 9 8] i::T'. RMSi ACDRM 

[0 0 9 9] sfc, ^mti-^mmzi5\,^x. ^ (2 

3) ~ (2 6) t?. ^4yyi i 7 2^l^-i:1"5-t 
h'0^i3mX\ ^-KlJ'£V^L3(i2lSi-t-5:!lt tit? 

[0 10 0] sfc, =^m='~ V'-y -y (om^ii. m±. 

■&T2seo=i-K^5'i!'^^tfLr*5t. ms-eii 
*^$tufc3-K'<^ h/Kcj;S;DT2gg-t?gl^-t5 3- 

[0 10 1] sfc. '^m='-h'y-yi^(omm. ^£ibmz 

[0 10 2] S/c, ^f-f V3-Kyy^f±, ei^t'-yh 
» J: i,±i^X'^^±% ti(D^4 X© 3- -y ^ Srfe 

[0 10 3] ^fc, iife:;^'- Ky-y^iHiKT-rogg*, it£ 
u^i-^^g^:^^ft[HlKx•©al^^c^±, -t^m, s; (i 

9) ~ (21) . (23) ~ (26) (73J;5(C. -fv 
^NVu>^Jj;^h„ (n) S:ffll/>Tg^Ji^^SSS:^ToTV^ 
r^^^±. (6) •C*$ti.5J:5'ifi 



•••(32) 



[0 104] 

(OWmm^m^X^P^^-hlz^mL. ^-h'izX*) 
[EIEcDffi*/£liiPJ] 

[01] ^wm%\<r>%WS\<r>-:fuy^^, 
[0 2] *%PJ(D^2©3liiMro:/D 
[03] *^e^o||3©||J£«(D:/D-;/^ia„ 

(114] %^m(r>%\(D%mm<r)-:f^y^m. 

[05] *^l^ro^4©|lliMf-*5lt5^^3.7-/Vu 

[i??^COtftP^] 

110 7 u-i:^5>SiJIiI8S 
120 -^^yx^-J^^nm^ 

2 00 ^'<:J' h/W-^^^-iS'lf-^lHll^ 

2 1 0, 4 5 0 h/w-?7;^-:?»^-ft:lHlK 

211, 451o~451m-i ^-K^j/^' 

2 3 0 S^f^ltlHli^ 

2 4 0 fSl^ff -§-tflLl5]^ 

2 4 5,4 1 0 ^- 

2 5 0 SS^IilSS 

3 0 0, 4 2 0 = - KT'-y^ElK 
3 10 :^^^/w;^f&§ffSElH]^ 

3 5 0, 4 7 0 ^aurT-ftmss 

3 5 1 1 ~3 5 In , 4 7 lio~4 7 iNM-i ^jjgn 

3 5 5, 4 8 lo ~4 8 iM-i V^Vzi-y-Zfy^ 

4 00 -^/Wf^yu^lJ- 

4 2 1 y^/V-yff^lHlSS 
4 2 2 D -X K/W-ytf^lHlK 



[05] 



(12) 
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